(1) a. dass de Hans da Buech chaufe wöt.
2-1 (Swiss German)
that the John this book buy-2 wants-1 'that John wants to buy this book' b. dass de Hans da Buech wöt chaufe. 1-2 VR that the John this book wants-1 buy-2 c. dass de Hans wöt da Buech chaufe. 1 ... 2 VPR that the John wants-1 this book buy-2 VR and VPR have been the focus of a large number of studies in the past several decades; see Wurmbrand (2006) for a recent and detailed overview and Wurmbrand (2001) for an on-line bibliography of work on verb clusters. Perhaps one reason for this focus is that the use of VR and VPR varies along several dimensions (language/dialect, speaker and type of finite verb): for example, while in some varieties of Swiss German VR and VPR are only possible with modals as shown in (1), there are other varieties in which reordering also affects the auxiliaries have and be with participles. The explanation of variation of this type has proved to be difficult within formal generative syntactic frameworks.
These studies present valuable data on acceptable orders of verbs within clusters in modern West Germanic and on whether reordering is categorical or optional in particular languages and dialects. However, there exists very little quantitative data for modern languages where reordering is optional. A notable exception is Cornips (2004 Cornips ( , 2009 , who investigates the frequency of reordering in verb clusters for 67 speakers of Heerlen Dutch (the Netherlands); her results will briefly be discussed below in Section 3.2.
Like other West Germanic languages, Old English (OE) exhibits variation with respect to the order of verbs and their complements and adjuncts. Examples are given in (2):
(2) a. Koopman (1990) , who however examined the frequencies of linear orders only in clauses with three (but not two) verbal elements. His results will be discussed below in Section 2.2.
2
The aims of this paper are two-fold: first, to provide a descriptive overview of the word order variation found in verb clusters on the basis of a large corpus of OE texts; and second, to explore the theoretical consequences of this variation. The paper is organized as follows. In Section 2, we present a detailed description of the OE data, and examine the order found in verb clusters with two and three verbal elements.
In Section 3, we analyze the verb cluster variation under two different analyses of OE clause structure, in order to determine the effect of the structural analysis on the quantitative results. In Section 4, we present conclusions and implications. All of the OE data was retrieved from the York-TorontoHelsinki Parsed Corpus of Old English Prose (henceforth the YCOE), an annotated corpus of 1.5 million words of OE prose (Taylor et al 2003) . Except where noted, the data are restricted to subordinate clauses with overt complementizers or subordinating conjunctions, to abstract away from the possible effects of verb seconding in OE main clauses.
3
We make the following basic assumptions about OE structure and syntax. First, VR and VPR in OE must be distinguished from the obligatory head movement of the finite verb to a functional projection above the VP; see Section 3.1 for further discussion. Second, VR and VPR can apply only in head-final languages; for ease of exposition, we will assume that they involve rightward movement of non-finite verbs and their projections over the finite verb. Third, VR and VPR are in some sense the same type of syntactic movement, and therefore can be grouped together when we consider quantitative data.
Verb Clusters in OE: A Descriptive Overview

Clauses with two verbal elements
In this section we look at OE subordinate clauses with two verbal elements, one finite and one non-finite, and describe and quantify the variation in linear order found in the data. It is important to emphasize that we are not at this point distinguishing the effects of VR and VPR from the effects of finite verb movement. When we examine the data in this way, we find variation in the linear order along four different dimensions -finite verb type, author, text, and date of composition -but not all of these dimensions show consistent patterns or trends. Table   3 . We have divided the texts into two OE periods, early (before 950) and late (after 950).
5 Table 3 . OE subordinate clauses with two verbal elements, finite and non-finite, linear order by date of composition and author. Early = before 950, Late = after 950. In this section we have described the linear order within two-and three-element verb clusters in OE subordinate clauses. We can see that there is variation in linear order with respect to the type of finite verb, the author, and perhaps the individual text. We can also observe that the constraints on ordering in clusters with two and three verbs are identical to those found in the modern West Germanic languages.
The analysis of verb clusters in OE
The structural analysis of OE and VR/VPR
The West Germanic languages that have been investigated with respect to VR and VPR are those that are traditionally analyzed as head-final in projections below CP. In subordinate clauses in these languages, variation in the order of verbs can be derived only by VR and VPR, rather than by movement of the finite verb to a head-initial projection.
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But Pintzuk (1999) has shown that OE is not strictly head-final, and that IPs in particular can be either head-initial or head-final. If the finite verb moves to I, this means that variation in the order of verbal elements can be derived in two different ways: from headinitial structure by finite verb movement, or from head-final structure by VR and VPR. This of course has implications for our analysis of VR and VPR: much of the word order variation in verb clusters could be due to variation in the underlying structure rather than to processes of VR and VPR. We illustrate with two derivations for (2b) and (2c), repeated below as (7a) and (8a). 9 As stated in Section 1, for the sake of concreteness we assume VR and VPR to be rightward movement of V and VP. As is clear from the b and c structures, in some cases the two derivations yield the same surface word orders. (7) However, word order variation in the verb cluster cannot be entirely reduced to variation in IP directionality, since there are some clauses that are unambiguous cases of VR and VPR, unlike (7) and (8). To see this, consider Pintzuk's analysis in more detail. She makes the following assumptions:
(9) Pintzuk (1999) a. IP is not split, and it is the highest functional projection below CP.
b. IP varies in headedness, and finite verbs always move to I, regardless of whether IP is head-initial or head-final.
c. Topics (usually subjects in subordinate clauses) move to Spec,IP. This means that in head-initial structures, there can be only one heavy constituent before the finite verb, since the only position for heavy constituents is Spec,IP. Therefore, a diagnostic for head-final structure is the occurrence of two or more heavy constituents before the finite verb or the verb cluster. Both 2-1 and 1 (...) 2 orders are possible in such clauses, as shown in (10). (10b) and (10c) and similar clauses must involve VR and VPR, since they cannot be derived by leftward movement of the finite verb to I.
(10) a. nu se swicola deofol swa maerne sacerd derian wolde now-that the deceitful devil so famous priest injure-2 would-1 and VPR (7.1%). It should be pointed out that the corpus used was small, consisting of only 1242 subordinate clauses, of which 93 could be used to measure the rate of VR and 14 the rate of VPR. The frequency of both processes combined was 12 out of 107 clauses or 11.2%.
We will see in Section 3.2 that Pintzuk (1999) underestimated the rates of VR and VPR in OE subordinate clauses because of the small size of the corpus.
Of course, it is not only the size of the corpus that can affect the quantitative results:
the measured frequency of VR and VPR depends upon the particular structural analysis that is used to determine which clauses are unambiguous cases. To understand this, consider Haeberli (2001 Haeberli ( , 2005 , who proposes a different analysis of OE with the following assumptions:
(11) Haeberli (2001 Haeberli ( , 2005 Clauses like (14) are a weaker diagnostic for VR/VPR because, in contrast to (13), there is no adjunct to the left of the subject and hence no element showing that the subject must be in Spec,TP. Instead, the subject could have moved to AgrP, an option which may not be entirely excluded, at least marginally in main clauses (Haeberli 2002: 103) . If that were the case for subordinate clauses as well, a clause like (14) could be analyzed in terms of a head-initial structure, with the subject in Spec,AgrP, the adjunct between AgrP and TP and the verb in T in a head-initial TP. Thus, an analysis based on (14) may lead to a small overestimation of head-final structure and VR/VPR.
Notice that all of (12a), (13a), and (14a) are unambiguously head-final with VR or VPR under Pintzuk's analysis, because in all cases there are two or more heavy constituents before the finite verb. Since the two analyses, Haeberli and Pintzuk, derive clauses like (12a) differently, we must determine how important these differences in analysis are when we try to establish the status and frequency of VR and VPR as rightward movement processes in OE.
Revisiting Pintzuk (1999) with a larger database
As was stated above, Pintzuk (1999) measured the frequency of VR and VPR as 11.2% in a small OE corpus. When we use the same diagnostic (two heavy constituents before the finite verb) on the much larger YCOE, the results are significantly different, as will be shown below. We have categorized the data not only by finite verb type but also by period, early vs.
late, to see whether the frequency of VR and VPR changes over the OE period. (1970:250) and states that both 1-2 and 2-1 orders are acceptable for clauses with perfective have and a past participle in standard Dutch, but that the 2-1 order is "overwhelmingly more prominent". For clauses with modals, Zwart (1993:339) again cites Stroop (1970:254, 256) and states that the 1-2 order "is clearly favored in both written and spoken Dutch. " Cornips (2009:207ff.) reports a similar pattern in a corpus study of 67 speakers of Heerlen Dutch.
With a perfective or passive auxiliary and a past participle, both the 1-2 order and the 2-1 order are regularly used although the frequency of 1-2 is lower (182/558: 32.6%). With modals, however, the 1-2 order is almost categorical, and there are only occasional instances of 2-1 in Cornips' corpus (14/554: 2.5%).
Apart from modals, there are three other verb categories in Table 5 (passive be, progressive be, and auxiliary) that have much higher frequencies of VR and VPR than perfective have in OE, and these clauses need further investigation. The relatively low numbers of clauses with finite progressive be and auxiliaries makes their significance difficult to evaluate. What appears to be a high frequency of VR and VPR with passive be may be due to the fact that participles in some of these clauses are adjectival rather than verbal, with their position derived by rightward movement of the AdjP rather than VR and VPR (see also Koopman 1990:57-59 ). Koopman (1990:41) provides another possible explanation: he notices that in OE glosses of Latin texts, the Latin passive infinitive is almost always translated by passive be and the past participle in that order. Koopman was investigating clauses with three verbal elements, and so passive be in these clauses was always infinitival. It is possible that the finite Latin passive is also translated by passive be and the past participle in that order, thus increasing the frequency of 1-2 order for this verb type.
Secondly, we can see from Table 5 that the frequency of VR and VPR for each verb type does not change over the Old English period: results of chi-square tests for statistical significance show that the small decrease in frequency of VR/VPR for modals and the small increase for perfective have are not statistically significant (chi-square = .64, p < 1; chisquare = .20, p < 1, respectively). This fact has important consequences for the way we interpret change in the position of the finite verb over the OE period. Recall that clauses with the finite verb in second position can be derived either from head-initial structure by finite verb movement, or from head-final structure by VR and VPR, as was illustrated in examples (7) and (8). Let us make the reasonable assumption that the use of VR and VPR is the same in clauses that are unambiguously head-final as in those that are ambiguously head-initial or head-final. If the frequency of clauses with finite verbs in second position increases over the OE period, 10 as Pintzuk (1999) has claimed, then that increase must be due to an increase in head-initial structure, rather than an increase in the frequency of VR and VPR.
The third observation to be made about the data in Table 5 is that the frequency of VR and VPR is much higher than in Pintzuk (1999) : 30.4% compared to 11.2%. This demonstrates the importance of using very large corpora like the YCOE to investigate relatively low frequency phenomena, particularly for quantitative analysis.
Consider now the data in perfective auxiliaries with past participles, the frequency of 1-2 order ranges from 9.1% to 91.7% for the individual speakers.
Because of the small numbers of clauses of unambiguously head-final subordinate clauses with modals, it is difficult to draw firm conclusions about the frequency of VR and VPR for individual texts, as we did in investigating linear order in Table 2 : the numbers in While not all of these differences are statistically significant by chi-square tests, it seems reasonable to conclude that the frequency of VR/VPR varies not only by author but also within individual texts. Table 5 , which is the frequency in clauses with two or more heavy constituents before the verb cluster, i.e.
those that under Pintzuk's analysis are unambiguously head-final. Let us make the reasonable assumption that VR/VPR applies in a similar way in clauses with only one heavy constituent before the verb cluster, i.e. those like (7a). If all such clauses were derived by VR/VPR, then we would expect the frequency of 1 (...) 2 orders shown in Table 1 to be similar to the frequency of VR/VPR shown in Table 5 , even given the variation by author and text that we have found above. Contrary to expectation, however, we find the linear order frequencies in Table 1 to be consistently higher than the structural frequencies shown in Table 5 . This means that a substantial proportion of the clauses with linear 1 (...) 2 order must be derived by movement of the finite verb to a head-initial functional projection.
VR/VPR under Haeberli's (2001, 2005) analysis
As was stated above in Section 3.1, the measured frequency of VR and VPR depends upon the particular structural analysis that is used. We have seen clear trends in the data under Pintzuk's analysis, and in this section we look at the same data analyzed under Haeberli's (2001 Haeberli's ( , 2005 analysis.
First, consider the frequency of VR and VPR in OE subordinate clauses that are unambiguously head-final for Haeberli, like that shown in (13a) with an adjunct before the DP subject, followed by other material before the verb cluster. These numbers are very small --there are less than 100 clauses in total --and there are too few to make further divisions in the data, i.e. by date, author, and text. Nevertheless, they show a similar distribution to the results in Table 5 for Pintzuk's analysis. Table 7 . Frequency of VR/VPR in OE subordinate clauses that are unambiguously head-final for Haeberli (2001 Haeberli ( , 2005 , e.g. (13), by finite verb type
In order to further investigate the factors influencing VR/VPR, we will therefore use the less restrictive diagnostic for head-final structure shown in (14), under the assumption that full DP subjects normally remain in Spec,TP, and therefore that clauses with material between the full DP subject and the finite verb are indeed head-final. However, as pointed out above, this diagnostic may lead to a slight overestimation of the frequencies.
Using the less restrictive diagnostic, the frequency of VR/VPR in OE subordinate clauses is shown in Table 8 below. The patterns are very similar to those for Pintzuk's analysis shown in Table 5 . First, there is variation by finite verb type, with the frequency of VR/VPR much higher for modals than for perfective have, and the same high frequencies for passive be, progressive be, and auxiliaries. Second, the frequency of VR and VPR for each verb type does not change over the Old English period. 11 And third, the frequencies are again much higher than those found by Pintzuk (1999) . In fact, the frequencies of VR/VPR for Haeberli are even higher than those for Pintzuk in Section 3.2 above, and the differences are statistically significant for modals, although not for perfective have: chi-square = 20.75, p <
.001 and chi-square = 2.75, p < .1, respectively. This confirms our view that the structural analysis of VR/VPR affects the quantitative results, and suggests that further investigation is needed into the structural analysis of OE clauses. None of the differences for individual texts were statistically significant, but this may well be because of the small numbers. Tables 6 and 9 , the difference is statistically significant for the Alfredian texts (chi-square = 10.64, p < .01) and for AElfric (chi-square = 14.31, p < .001),
although not for Wulfstan (chi-square = .44, p < 1).
Conclusions and Implications
In this paper, we have shown that the frequency of VR/VPR in OE varies by author, text and finite verb type. This makes OE similar to other Germanic languages that show verb clustering effects.
We compared the frequencies of VR/VPR in OE using two different structural analyses, Haeberli (2001 Haeberli ( , 2005 and Pintzuk (1999) . We found that the two analyses produce similar patterns of use of VR/VPR. Although there were statistically significant differences in the frequencies themselves, the results under the two analyses were similar enough that this investigation does not give us strong arguments in favor of one analysis over the other.
Whichever analysis is used, it is clear that the frequency of VR/VPR in OE is significantly higher than Pintzuk (1999) found using a smaller database. This result confirms the importance of using large corpora for quantitative syntactic investigations and their structural interpretation. Furthermore, these findings have implications for the analysis of change in directionality of functional projections during the OE period. Due to the relatively low frequencies of VR/VPR found in Pintzuk (1999) , she could assume that these processes do not significantly interfere with measurements of head-initial and head-final structure and therefore that they could be ignored. In contrast, we have found much higher frequencies of VR/VPR; this suggests that these processes should be taken into account when measuring quantitatively the structural changes that occurred during the OE period.
Footnotes
1 Wurmbrand (2006:234) states that Hungarian can be categorized as a verb cluster language,
i.e. one that permits VR/VPR, but that it has many characteristics that distinguish it from the West Germanic verb cluster languages. Our investigation in this paper is limited to Old English and comparisons within the West Germanic language family.
the translations of Boethius and Soliloquies, as well as the first version of Cura Pastoralis, were done by Alfred, but that the rest had different authors. This distinction may be supported by the data in Table 2 if we focus on texts with high numbers of tokens. Whereas
Bede and Orosius (not attributed to Alfred by Bately) have lower 1-2 frequencies (42.3% and 45.2%, respectively), the frequencies for Boethius and Soliloquies are higher (59.9% and 51.6%, respectively), although chi-square tests do not consistently support these distinctions.
5 Three of the texts in the YCOE are not datable even within these broad categories; therefore the totals for Tables 1 and 3 are not the same, since the three texts have been omitted from 
